Abstract-The implementation of social media in learning, teaching and cooperation is an innovation process which has implications at many levels in networking universities. eLearning developers and educational designers need to be aware of social media related technological prospects to be able to determine how to benefit from new possibilities. They also need to be aware of related pedagogical possibilities, competences and attitudes among students, teachers and tutors. Soft System Methodology (SSM) has been applied to investigate the problem area more deeply. One can see three development challenges at each level: 1) paradigms and paradigm shifts, 2) teaching and learning competences and related culture, 3) infrastructure and technology related services and innovations. The Virtual Campus for Digital Students (ViCaDiS) Project is used to concretise some features of the systemic approach of SSM. As a result of the SSM analysis, one can find a useful framework to start analysing development challenges in the context of one university or universities working together.
INTRODUCTION
This paper focuses on the systemic understanding of the implementation process of social media in formal learning in the context of higher education (HE). The concept of social media is associated with web services known as Web 2.0, which open rich possibilities for the use of the Internet. Social media and related services are essential facilitators for learning, teaching and educational cooperation. The use of social media serves both informal and formal learning. In formal learning the use of social media can be structured and guided by educational institutionsfor example the learning process could be guided through various learning tasks. In practice informal and formal learning are often bound to each other in many ways [9] .
Social media have begun to influence business and knowledge sharing practices in many organizations. Social media related competences are becoming more important for learners' vocational growth and life-long learning. Social media resources could allow us to conduct our core processes differently [8] . In higher education this means innovation processes with social media related technology transfer, revised cooperation, learning and teaching competences and related paradigm shifts. Social media resources may facilitate substantially better processes in higher education. Nevertheless, users can use appropriate information technology in unexpected ways -there can be unintended negative consequences involved. Any potential change to our core processes should, therefore, be considered critically and carefully [8] .
Social media are often associated with the concept of Community of Practice. The concept Community of Practice (CoP) was introduced by Lave and Wenger [13; 23; 24] who claim that it is essential to CoPs that partners have a shared domain of interest and shared goals which form the basis of cooperation. In CoPs they build relationships that enable them to learn from each other [13; 24] . Relationships in the context of higher education are specified partly by pedagogical settings and paradigms of formal learning and partly by students.
In the ViCaDiS (Virtual Campus for Digital Students) Project (2007-2009), six European countries and ten partners implemented social media and mobile features in the learning environments of partner universities. The basic ideas of the ViCaDiS Project are: 1) to facilitate international cooperation in learning by using social media and open source applications; 2) to facilitate a shift from Institutional Learning Environments (ILE) towards Personal Learning Environments (PLE), and 3) to create an attractive environment for all students in all states of the European Union. The ViCaDiS Project conducted several questionnaires using the ZEF Evaluation Engine (see http://kysy.oamk.fi/zef/docs/zef-method-en.pdf, http://www.zefsolutions.com). Two of the questionnaires focused on digital student characteristics, the potential of mobile technologies for eLearning and the potential for educational uses of social media [17; 18; 21] . Two further pre-and post-piloting questionnaires were focused on piloting the ViCaDiS Campus to update the digital student profiles. Some results of these questionnaires are presented in this paper and the social media implications for higher education are discussed.
The implementation of social media in learning, teaching and educational cooperation is an innovation process that has implications at all levels within the partner universities. Innovations are new, renewed or enhanced processes, services, pedagogical improvements, research & development competencies, learning, practice of work, strategies, etc. The innovation process consists of 1) discovery of ideas, 2) development of ideas and 3) implementation of ideas.
Soft System Methodology (SSM) [4; 5; 6] has been applied to understand the problem area more deeply. The World View (Weltanschauung) selected in the SSM analysis is described as follows: [4; 5; 6] . Usually the desired cultural change is more demanding than the technological one [14] . Innovation processes consist of paradigm shifts, restructuring of cooperative entities and development and implementation of resources. At each level a successful paradigm shift requires the existence of four elements: 1) pressure for change, 2) a clear shared vision, 3) capacity for change, and 4) actionable first steps [7] . If any of these elements is missing, the paradigm shift will fail. Paradigms affect what kind of learning (and social media related) resources are needed and learning resources affect what kind of paradigms can be used or developed.
eLearning and Blended Learning are seen here broadly as synonyms. They are involved in the flexible use of social media related services and resources in learning, teaching, cooperation and working related situations. They are involved in the innovations of pedagogy or technology enhanced learning.
The concept eLearning 2.0 (introduced by Stephen Downes in 2005) highlights these technological and methodological changes. In Wikipedia, eLearning 2.0 is defined as "a second phase of Web 2.0 and emerging trends in eLearning. It can include such features as e-Learning where students create content, collaborate with peers to form a learning network with distribution of content creation and responsibilities, e-Learning that takes advantages of many sources of content aggregated together into learning and e-Learning that utilizes various tools including online references, courseware, knowledge management, collaboration and search. The term suggests that the traditional model of eLearning as a type of content, produced by publishers, organized and structured into courses, and consumed by students, is reversed; so a that content is used rather than read and is more likely to be produced by students than courseware authors" [3] .
Social media related learning resources can have pedagogical, functional and content-related features (see Fig.  1 ).
A characteristic of social media is that the role of learners as content creators and networking actors is strong. The paradigm shift in the learners' role (as part of the paradigm shift of the institutional culture) also requires Paradigm shifts are organizational development tools used to improve the quality and purposefulness of higher education. Through the development of pedagogical, functional and content-related resources and revised paradigms an organization aims to increase synergy.
Synergy is related to the benefits and added value gained in fulfilling the needs of different actors, systems or sub-systems in the design of paradigms, resources and value chains. Synergy enablers and synergy disablers are features which facilitate or prevent the growth of synergy. Synergy is growing if the (sub)system produces added value for its environment (effectiveness), if the added value is produced using purposeful means (efficacy), or if the added value is produced using minimal resources (efficiency) [4; 5; 6] .
Cannon-Leary and Fontainha [2] describe synergy enablers and disablers as benefits, barriers and critical success factors (CSFs) related to CoPs and learning communities as a table (Table 1) . [15] .
Interoperability is also related to selected eLearning tools and organizational working models. According to Conella and Pantò [3] , eLearning 2.0 is the most effective didactic architecture for companies where intellectual capital and the competences involved in updating and managing one's own knowledge are more important than the production of goods and services.
III. THE MULTI-LEVEL INNOVATION PROCESS
The social media implementation problem area is described in this paper as a multileveled, complex system. A complex system is something more than the sum of its components (subsystems). Components affect each other by paradigms, information exchange and resources. A complex system also affects its subsystems and -when it is changed -the subsystems are changed as well. By purposeful paradigm shifts and development of resources on a subsystem level the whole system can be guided in the desired direction. The World View selected by this SMM identifies three interrelated development challenges on each level: 1) paradigms and paradigm shifts, 2) teaching and learning competences and related culture, 3) infrastructure and technology related services and innovations (see Fig. 2 ).
eLearning infrastructure and technology are bound to prospects that facilitate learning related CoPs through innovative information technology. Teaching and learning competences and related culture guide the learning process of CoPs in the context of formal learning. Paradigms and paradigm shifts bind the learning process and outcomes to formal higher education.
The interacting and interrelated levels in Fig. 3 (from top to bottom) are: 1) Level of University and Networking Universities, 2) Level of Curriculums and Courses, 3) Level of Learning Tasks, 4) Level of Media elements and Related Metadata. All the development challenges are present on all the levels:
On the Level of University and Networking Universities, the following development challenges were identified: Educational technology transfer related to development of learning environments and learning resourcesTeaching and learning competence and related cultureParadigms and paradigm shifts.
On the Level of Curriculums and Courses, the following development challenges were identified: Selected learning environments and learning resources -Curriculum design and learning goals -Curriculum and course descriptions.
On the Level of Learning Tasks, the following development challenges were identified: Learning environ- On the Level of Media Elements and Metadata, the following development challenges were identified: Repositories for media elements and metadata -How-to store, describe, search and reuse media elements -Guidelines for description and structuring IV. TECHNOLOGICAL PROSPECTS Awareness of social media related technological prospects is one of the success factors in the social media innovation process.
On the university level technological prospects are bound to (or focused on) educational technology transfer related to the development of learning environments and learning resources.
On the Curriculum and Course Level awareness about technological prospects is focused on 1) the social media services supported by the university or by networking universities and 2) services with easy access offered outside the university. In the ViCaDiS Project the ViCaDiS Campus was related to the first and widely used services like Skype are related to the second.
On the Level of Learning Tasks awareness about technological prospects is focused 1) on technologies selected by educational designers, teachers and tutors and 2) on technologies freely selectable by students or groups of students. In both cases services are selected from services supported by the university or from freely available services outside the university.
SPECIAL FOCUS PAPER SYSTEMIC APPROACH TO LEARNING PARADIGMS AND THE USE OF SOCIAL MEDIA IN HIGHER EDUCATION
On the Level of Media Elements and Metadata awareness about technological prospects is focused on how social media elements are created, structured, found, reused and described with metadata. On a proper level of granularity media elements are meaningful learning objects where social media content is associated with functional and pedagogical features to serve the needs of learners and teachers. In the ViCaDiS Campus some social media activities (like Wikis, Forums, etc.) and usage related statistics serve these needs.
V. PEDAGOGICAL PROSPECTS Awareness of teaching and learning competencies and related cultural aspects are the second success factor.
On the Level of University and Networking Universities this is related to 1) educational strategies and practices related to educational cooperation (networking entities), 2) utilisation of innovative information technology, and 3) pedagogical and social media related competences. In the ViCaDiS Project, key features on this level are social networking and international cooperation.
On the Curriculum and Course Level, awareness is related to pedagogical paradigms, teaching and learning competences and practices. The social media innovation process requires development activities and paradigm shifts with formal and informal (cultural) features.
On the Level of Learning Tasks pedagogical prospects are related to 1) pedagogical culture and competencies of teachers and tutors, 2) learning competences and learning culture of students, 3) learning tasks which facilitate the use of social media and 4) learning tasks which facilitate different paths for learning. New HE students have to adapt their learning activities and skills to the existing institutional learning and teaching culture. In the ViCaDiS Project, we had several piloting courses or communities of practice (CoPs) where learning tasks were based on the use of social media and where students were able to select the learning tasks and social media services which best supported their learning activities. On the Level of Curriculums and Courses, formal learning related prospects are related to 1) how competence and learning activities are bound to formal degrees, 2) how personalisation and personal learning environments are facilitated in paradigms, 3) how learning in informal learning contexts is acknowledged in formal education, and 4) how curriculum and course descriptions guide and document learning activities based on the use of social media.
On the Level of Media Elements and Metadata
On the Level of Media Elements and Metadata, formal paradigms are related to instructions on how to deal with social media and related metadata to serve teaching and learning activities. [18] . The greatest potential was found in VoIP -audio and video communication and conferences with mobile devices. The possibility to access services with computers and mobile devices (dual-device-option) was also evaluated highly. Other technologies with great potential were: WAP 2.0 -Secure login to web pages, learning environments and social web services, web browsing with mobile devices, web based calendar and calendar activities, timed messages from calendar activities, PoC -immediate sharing of documents, and SMS -rich content download services. From an eLearning quality perspective, we should start the implementation process from these technologies [20] .
The most important finding from the 1st questionnaire came when the answers were grouped by roles. Teachers with eLearning experience (N=71) evaluated WAP 2.0 potential much higher than IT-specialists (N=37). See Fig.  4 which is in the normalised (z-scored) form. One of the most important challenges on this level is how social media and related CoPs can be used to serve formal education related needs of students from networking universities. ViCaDiS Campus facilitates social media oriented cooperation by providing interest areas for CoPs and learning environments for cooperation courses. However, social media related solutions can only facilitate CoPs; they do not guarantee successful cooperation in the context of formal learning.
The Level of Curriculums and Courses: In the ViCaDiS Project the most challenging paradigm shift on this level was the shift from Institutional learning environments towards Personal learning environments. This is an excellent example of interoperability from an SSM point of view: If we change one subsystem (e.g. Shift towards PLEs in the curriculum and course level paradigms), the whole system has to adapt itself to this change. We have to adapt all the other subsystems on the same level and interrelated subsystems on levels above or under the level where we originally changed the first subsystem.
Social media related competences (by students and teachers) can be either synergy enablers or synergy disablers. Educational designers, teachers and tutors need competencies and experiences from the use of social media services available in the ViCaDiS Campus and also services available outside the Campus. At the moment the ViCaDiS Campus includes the following activities: Assignments (Advanced uploading of files, Online text, Upload a single file, Offline activity), Chat, Choice, Database, Flashcard trainer, Forum, Glossary, Lesson, Media, Mobile Learning Object, Mobile-Tag, OU Blog, Quiz, SCORM/AICC, Survey, Video aula, Wiki and Workshop. This is simply too much for a teacher who is a novice in eLearning and Moodle. In ViCaDiS we tried to describe and share our experiences by describing pedagogical settings and pedagogical patterns related to the different use cases of the campus in the ViCaDiS Set of Guidelines [22; 10] .
In the Pre-piloting questionnaire [16] we had 151 answers: 280 invitations, 169 (60.4%) had started to answer and 151 (53.9%) had answered all the questions; answers from 160 students and 7 teachers/tutors, 67 female and 99 male; 41.6% had intermediate knowledge of the English language; 50.3% had intermediate ICT skills.
In Fig. 5 , Social media and tools related results are presented on upper part of the figure in absolute and on lower part of the figure in z-scored forms.
Number codes for social media and tools in Fig. 5 are: 1 Blogs, 2 Wikis, 3 Podcasting, 4 Forums, 5 Instant messaging, 6 Audio/video conferences, 7 emails, 8 RSS feeds, 9 Social bookmarking, 10 Shared web based calendar services, 11 sharing of learning materials produced by teachers and students (Pre-piloting Questionnaire, Preliminary Results).
On the top-right corner of the z-scored diagram (lower part of Fig. 5 ), one can see where the greatest potential is at the beginning. It's safe to start with familiar social media tools. On the bottom half of the lower part of Fig. 5 one can see where better competence and support is needed. And on the bottom-left corner one can identify features (Social bookmarking, Podcasting, RSS feeds, Shared web based calendar services, Blogs and Wikis) where low competence levels have probably prevented recognition of potential for learning. If these competencies are revised, we should re-evaluate their potential for learning [12; 15] .
We have so few answers from teachers, that we can not yet draw any meaningful conclusions concerning teachers and tutors. The Level of Learning Tasks: Educational use of social media demands changes in the teaching and learning culture and paradigms. It demands awareness and competencies related to available social media services. Learning tasks can benefit from CoPs that are established to serve formal or informal learning. Self-directedness of learners, their awareness of learning goals and their own learning process as a part of their vocational growth are important enablers for successful educational use of social media.
The Level of Media Elements and Metadata: In the ViCaDiS Campus, several services track the use of social media activities. They are very important for educational designers, teachers, tutors and students who want to improve the quality of social media related eLearning.
VIII. CONCLUSIONS
A systemic approach to learning paradigms and the use of social media has increased our understanding of this complex problem area. The problem area was analysed through SSM, which led to a multilevel system with three development challenges and subsystems on each level. The development challenges are: 1) Social media as a part of educational technology transfer, 2) Social media teaching and learning competencies and related culture and 3) Learning paradigms and paradigm shifts which bind the learning activities and learning outcomes to formal learning. In this kind of a complex system, a change in one subsystem affects both other subsystems and the behaviour of the whole system. When a higher education institution develops one of its subsystems, the system changes and there are also changes in various synergy enablers and synergy disablers. This leads to a new iteration in the use of SSM. A successful paradigm shift requires the existence of four elements: 1) pressure for change, 2) a clear shared vision, 3) capacity for change and 4) actionable first steps [5] . If any of these elements is missing, the paradigm shift will fail. Paradigms affect what kind of learning (and social media related) resources are needed and learning resources affect what kind of paradigms can be used or developed. The ViCaDiS project was used as an example to clarify some features of the problem area. Pressure for change comes from the development of technology and changes in the surrounding society and work life. The SSM analysis started in this paper increases our shared understanding of the problem area.
The use of SSM and presented multilevel model is also a practical tool to analyse and understand the development challenges in other universities and cooperation networks. It can be used together with the table from Cannon-Leary and Fontainha [2] as a starting point for university specific development activities.
